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WHAT IS CLAIMED IS; 

1. An automatic rearview mirror system for 
automotive vehicle comprising: 

at least one variable reflectance reatview mirror; 
an array of sensing elements to sense light levels 
in an area rearward of said at least onfe variable 
reflectance rearview mirror, each of ysaid sensing 
elements adapted to sense light levels of light 
incident thereon and to output an ^electrical signal 
indicative of said sensed light l/evels; 

a signal processor, connected to said array of 
sensing elements, receiving ana using the electrical 
signals indicative o/t the sensed light levels from said 
sensing elements to determine a first electrical signal 
indicative of a background^ light i.evel in the area 
rearward of said at \leas;q\5he variable reflectance 
rearview mirror and to yaetei^ipfe a second electrical 
signal indicative of Vat least one peak light level in 
the area rearward of/s^id|at least one variable 
reflectance rearview iu^u M 

wherein said/signal processor determines at least 
one control signal indicative of the desired 
reflectance level of the at least one variable 
reflectance rearview mirror from the first electrical 
signal indicative of the background light level and the 
second electrical signal indicative of the at least one 
peak light/ level; and 

at least one drive circuit connected to said 
signal processor and to said at least one variable 
reflectance rearview mirror for receiving said at least 
one cpntrol signal and generating and applying at least 
one jdrive signal to said at least one variable 
refdectance rearview mirror to drive said at least one 
variable reflectance mirror to the desired reflectance 
bevel. 
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2. The automatic rearview mirror system defined by 
Claim 1, further comprising an imaging system^ to focus 
an image of the area rearward of said at least one 
variable reflectance rearview mirror ontcr said array. 



3, The automatic rearview mirror 
Claim 2, wherein said imaging systc 



rstem defined by 
comprises a lens, 



4. The automatic rearview mirror system defined by 
Claim 3 , further comprising a semiconductor substrate 
on which said array of ^nsing" elements is formed. 



real vie 



5. The automatic 
Claim 4, wherein said 
integrally with said 



mag j 



axtraa 



(mirror system defined by 
system is constructed 
sensina elements. 



6. The automatic rearMiew mirror system defined by 
Claim 5, wherein said Array of sensing elements and 
said signal processor/ are constructed on said 
semiconductor substrate as an integrated circuit. 



7. The automatic/ rearview mirror system defined by 
Claim 1, wherein /said at least one variable ref lectance 
rearview mirror As an electrochromic mirror. 



8, The 
Claim 1, 
circuit. 



automatic rearview mirror system defined by 
wherein said signal processor is an integrated 



9. The automatic rearview mirror system defined by 
Claim 1, further comprising a memory, connected to said 
array ancy to said signal processor, receiving and 
storing the electrical signals output by said sensing 
elements, wherein said signal processor receives the 
electrical signals stored in said memory. 
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10. The automatic rearview mirror system defined by 
Claim 9, wherein said memory is a random-accefes-memory , 

11. The automatic rearview mirror system /defined by 
Claim 1, wherein said signal processor a 
microprocessor . 



12. The automatic rearview mirror syfetem defined by 
Claim l, further comprising a memory, connected to said 
array and said signal processor, receiving and storing 
the electrical signals output by asaid sensing elements, 

wherein said signal processor receives the 
electrical signals from said memory to determine the 
first and second electrical signals and stores the 
first and second electriq^ir^4gnals in ^aid memory, 



wherein said signal 
and second electrical sijnc 
determine the at least o 



iives the first 
from saijd memory to 
\trol sidnal. 



13 . The automatic rearvy 
Claim 1, wherein said 
second electrical sign 
peak light level in a 



1 inc 



least 



system defined by 
rocessor determines said 
stive of at least one 
one zone of said area 



rearward of said at 
rearview mirror. 



feast one variable reflectance 



14. The automatic/ rearview mirror system defined by 
Claim 13, 

wherein sai<f signal processor determines a 
plurality of the/ second electrical signals indicative 
of a plurality 6f peak light levels, wherein each of 
the second electrical signals correspond to at least 
one zone of the area rearward of said at least one 
variable reflectance mirror, and 

wherein/said signal processor determines and 
outputs a corresponding plurality of the control 
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signals based on the first and the plurality of second 
electrical signals. 

15. The automatic rearview mirror system defined by 
Claim 1, wherein said signal processor samples the 
electrical signals indicative of the sense* light 
levels at a substantially constant samplirKj rate and 
varies the exposure time depending on the background 
light level in the area rearward of said at least one 
variable reflectance rearview mirror, 



16. The automatic rearview/ 
Claim 1, wherein said arr^y o 
photosensor array and said 
photosensor elements arran 
array of rows and columns, 
photosensor elements genera 
signal indicative of the lig 
thereon . 



sens 



/hei 



rror System defined by 
sensing elements is a 
elements are 
two-dimensional 
each of said 

>r element 
t s of/ light incident 



17. The automatic rearview mirror system defined by 
Claim 1, wherein said at /least one variable reflectance 
rearview mirror comprises a plurality of segments each 
of whose reflectance is independently controllable by 
said signal processor/ and wherein said signal 
processor controls each of the segments of said at 
least one variable reflectance rearview mirror using 
the electrical signals from a corresponding set of 
sensing elements qf said array. 



18. The automatic rearview mirror system defined by 
Claim 16, wherein said signal processor determines the 
first electrical signal indicative of the background 
light level bV calculating an average of the 
photosensor element signals indicative of the light 
levels of liaht incident on said photosensor elements 
in the lowest X rows of said photosensor array, wherein 



r 
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X is a positive integer less than the number of jtbws in 
said photosensor array. 

19. The automatic rearview mirror system defined by 
Claim 16, wherein said signal processor determines the 
first electrical signal indicative of th£ background 
light level by calculating an average of X percent of 
the photosensor element signals indicative of the light 
levels of light incident on said ph^osensor elements, 
where X is a positive number. 



20. The automatic rear 
Claim 19 wherein X is 



iew miriror system defined by 
appr ox ima t e ly 100. 



21. The automatic rearvie] 
Claim 16, wherein saip s 
first electrical sign 
light level by calculate 
photosensor element signals) ind 
light levels of light/i 
elements, wherein X As a 



mirror system defined by 
1 processor determines the 
ative 0J7 the background 
e of X percent of 
:ive of the lowest 
nt on said photosensor 
itive number. 



mg \an\avera5 



icid< 



22. The automatic^ rearview mirror system defined by 
Claim 21, where in/ X is between approximately 5 and 100, 

23. The automatic rearview mirror system defined by 
Claim 21, wherein X is approximately 75. 



24. The automatic rearview mirror system defined by 
Claim 16, wherein said signal processor determines the 
second eleq/crical signal indicative of the at least one 
peak light/ level by determining the average value of Y 
percent of photosensor element signals indicative of 
the highest light levels of light incident on a 
predetermined set of said photosensor elements, wherein 
Y is a positive number. 
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25. The automatic rearview mirror system defii 
Claim 24, wherein Y is in the range of from 
approximately 1 to 25. 



id by 



26. The automatic rearview mirror systei 
Claim 24, wherein Y is approximately 10, 



defined by 



27. The automatic rearview mirror system defined by 
Claim 16, wherein said signal processor determines said 
control signal according to the foJTmula: 



'x (V 2 - VJ/CRj - R 2 ) , 
at least one control 



processor i 



V, is the 



V c (z) = Vi+ (R t - S x C,. x B/j 
wherein V c is the voltage of 
signal determined by said 

approximate voltage which, \ w]r^en\applied to said at 
least one variable reflectance rte^rviev mirror, causes 
said at least one variable /reflectance rearview mirror 
to begin perceptibly decr^as^ng its r^&leetance from 
its maximum reflectance AevelXRjJ S is a sensitivity 
factor, Cj. is the maximum contrkst ratio of the peak 
light level to the background light level, B is the 
background light leve4, P(z) is the at least one peak 
light level, and V 2 ils the approximate voltage which, 
when applied to saio at least one variable reflectance 
rearview il/rror, onuses said at least one 'variable 
reflectance rearview mirror to decrease its reflectance 
to approximately/ its minimum reflectance level R 2 . 



28. The automatic rearview mirror system defined by 
Claim 16, wherein said signal processor tests the 
photosensor element signal output from each photosensor 
element to determine whether the photosensor element 
signal outmit from each photosensor element is 
indicative/ of a peak light level or a background light 
level. 
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29. The automatic rearview mirror system defip^d by 
Claim 28, further comprising an imaging syst< 
comprising a lens to focus an image of the /rea 
rearward of said at least one variable reflectance 
rearview mirror onto said photosensor array of 
photosensor elements, wherein said system further 
comprises means for applying a lens correction factor 
to each photosensor element signal output from each 
photosensor element. 



30. The automatic rearview mirrcfr system defined by 
Claim 29 , wherein the lens correction factor is in the 
range of approximately 1 to 15/ 



r/arV 



id sj 



nd 



31. The automatic 
Claim 28, wherein sa 
value indicative of the 
photosensor element 
with a predetermined 
whether the photosens 
photosensor element is 
or a background ligftt le> 



iew /mirror system defined by 



al processor determines a 
ght level sensed by each 

determined value 
value to determine 
nal output from each 
ative of a peak light level 



spares eaci 
resholdy 



el erne 



.ndi 



32. The automati^i rearview mirror system defined by 
Claim 31, 

wherein safd signal processor determines that a 
photosensor element signal output from one of said 
photosensor el/ements is indicative of a background 
light level when the determined value indicative of the 
sensed light/ level of said one of said photosensor 
elements is/ not greater than the peak threshold value, 
and 

wherefin said signal processor determines that a 
photosensor element signal output from said one of said 
photosensor elements is indicative of a peak light 
level when the determined value indicative of the 
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sensed light level of said one of said photosensor 
elements is greater than the peak threshold value. 

33. The automatic rearview mirror system defined by 
Claim 32, wherein the peak threshold value/ is in the 
range of approximately 200 to 255. / 

34. The automatic rearview mirror systlem defined by 
Claim 31 , wherein said signal processor determines the 
first electrical signal, indicative ^of a background 
light level by summing the determined values determined 
to be not greater than the peak threshold value and 
dividing the resulting sum by th^ number of determined 
values determined to be pot greater than the peak 
threshold value. j \\\/ 

35. The automatic rearview ymilftror system defined by 
Claim 32, wherein said sigrial processor counts the 
number of determined valued great er\than ythe peak 
threshold value in a predetermined set of determined 
values corresponding to/a predetermined set of 
photosensor elements and determines the second 
electrical signal indicative of the at least one peak 
light level in the area rearward of said at least one 
variable reflectance rearview mirror as a function of 
the number of determined values greater than the peak 
threshold value in the predetermined set of determined 
values. / 

36. The automatic rearview mirror system defined by 
Claim 31, / 

wherein said photosensor array means is located in 
said at least one variable reflectance rearview mirror 
so as to redeive light through an active layer of said 
at least one variable reflectance rearview mirror from 
the area rearward of said at least one variable 
rearview reflectance mirror, and 
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wherein said signal processor applies a ce(lor 
correction factor to each value indicative oy the 
sensed light level for each photosensor element to 
compensate for the reduction in transmitted light 
levels when the reflectance level of said at least one 
variable reflectance rearview mirror is/ reduced. 

37. The automatic rearview mirror system defined by 
Claim 16, 

wherein said signal processor/ uses the first 
electrical signal to determine a /third electrical 
signal indicative of a change- limited background light 
level in the area rearward of sfaid at least one 
variable reflectance rearyiewVmirror , and 

wherein said signal processor determines the at 
least one control signal ^rpm tn^ second and third 
electrical signals. 

38. The automatic rearv/ew Npirro^ system defined by 
Claim 37, 

wherein the automotive velHsie further comprises 
vehicle lighting, 

wherein said signal processor determines a vehicle 
lighting control signal using the third electrical 
signal, 

wherein said sfrstem further comprises at least one 
vehicle lighting switch, connected to said signal 
processor and to the vehicle lighting, receiving the 
vehicle lighting /control signal from said signal 
processor and turning on or turning off the vehicle 
lighting in response thereto. 

39. The automatic rearview mirror system defined by 
Claim 1, wherein the light levels in the area rearward 
of said at least one variable reflectance rearview 
mirror comprise light levels from a rear window area, 
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at least a portion of a right side window ar^d and at 
least a portion of a left side window area-/and 

wherein said photosensor array has a/two- 
dimensional field of view comprising said rear window 
area, said at least a portion of a rigjvt side window 
area and said at least a portion of a/ left side window 
area. 

40. The automatic rearview mirror' system defined by 
Claim 39, wherein said photosensor array comprises 40 
rows of said photosensor elements, each row comprising 
160 of said photosensor^lemeryts. 



systeralcompr 



41. The automatic rea|rvie^ 
Claim 1, wherein the 
said drive circuits an& ttfe 
rearview mirrors, 

wherein said signa3\pro< 
outputs a plurality of /the cbfc 
plurality of said driVe ci^cu 
signals corresponding^ to a 



irror system defined by 
ises a plurality of 
f lectance 



triable 



;or 



etermines and 
trol signals to said 
its, each of the control 
sired reflectance for each 



of said plurality of/ variable reflectance rearview 
mirrors, and 

wherein said plurality of said drive circuits, in 
response to the control signals, generate and apply a 
plurality of saidr drive signals to said plurality of 
variable reflectance rearview mirrors causing each of 
said variable reflectance rearview mirrors to assume a 
desired reflect/ance level associated therewith. 



42. The automatic rearview mirror system defined by 
Claim 41, wherein said photosensor array comprises a 
plurality ov photosensor element sets, each of said 
sets corresponding to each of said plurality of 
variable reflectance rearview mirrors, 



* 
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wherein said signal processor determines 
outputs a plurality of said second electrical: signals 
indicative of the at least the one peak liant level, 

wherein said signal processor uses tfeie first 
electrical signal indicative of the background light 
level and the plurality of said second ^electrical 
signals to determine and output the control signal for 
each of said plurality of said drive /circuits and said 
variable reflectance rearview mirroi/s associated 
therewith . 



43. The automatic rearvie 
Claim 41, wherein said ph 



first photosensor element 
element set, and a lens fdr 
window area and from at le 
window onto said photosens 

wherein said signal 
peak light signal indica 
light incident on the f 

wherein said sign 



:osei 
set 



krrj&r system defined by 
or array comprises a 
a second photosensor 
from a rear 
f a side 



arr *y 

cesspr determines a first 
peak light level of 
st photosensor element set, 
processor determines a second 



peak light signal indicative of a peak light level of 
light incident on the/ second photosensor element set, 

wherein said sianal processor determines and 
outputs a first conttrol signal indicative of a desired 
reflectance level ffor one of said plurality of variable 
reflectance rearvifew mirrors using the first peak light 
signal and the first electrical signal indicative of 
the background light level, 

wherein said signal processor determines and 
outputs a second control signal indicative of a desired 
reflectance levfel for another of said plurality of 
variable reflectance rearview mirrors using the second 
peak light signal and the first electrical signal 
indicative of /the background light level, 

wherein fiaid first control signal is received by 
one of said plurality of drive circuits which generates 
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and applies a first drive signal to one of saic 
plurality of variable reflectance rearview mi 
causing it to assume the desired reflectance level 
associated therewith, and 

wherein said second control signal its received by 
another of said plurality of drive circuits which 
generates and applies a second drive signal to another 
of said plurality of variable reflectance rearview 
mirrors causing it to assume the des/red reflectance 
level associated therewith. 



system defined by 
variable 
xse a rearview 

jht side view 



k and a ri 



irther comprises a 



44. The automatic rearvii 
Claim 43, wherein said pl\Arali)j 
reflectance rearview mirrors 
mirror, a left side view Airrc 
mirror, 

wherein said photosens 
third photosensor element 

wherein said light f cfcu^ed] f rom said at least a 
portion of a side window /area comprises light from at 
least a portion of a left: side window area and light 
from at least a portion of a right side window area, 

wherein said signal processor determines a first 
peak light signal indicative of a peak light level 
incident on the first photosensor element set, 

wherein said s/ignal processor determines a second 
peak light signal indicative of a peak light level 
incident on the second photosensor element set, 

wherein said signal processor determines a third 
peak light signal indicative of a peak light level 
incident on the/ third photosensor element set, 

wherein said signal processor determines and 
outputs firsty, second and third control signals 
indicative of /a desired reflectance for said rearview 
mirror, said /left side view mirror and said right side 
view mirror,/ respectively, using each of the first, 
second, and/third peak light signals and the first 
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electrical signal indicative of the background Light 
level, / 
wherein each of the first, second and thi:rd 
control signals are output to each of said drive 
circuits associated therewith to generate and apply a 
first, second and third drive signal to sai.d rearview 
mirror, said left side view mirror, and said right side 
view mirror, respectively, causing said Mirrors to 
assume the desired reflectance level associated 
therewith. / 

45. The automatic rearview mirror /system defined by 
Claim 1, wherein said array of sensing elements 
comprises an analog photosensor ^array of photosensor 
elements, each of said photosensor elements generating 
analog photosensor element signals in response to light 
incident thereon, 1 /\\ 

wherein said system fiurther comprises an analog- 
to-digital converter connected t*o said analog 
photosensor array and said sigral^prt^cessor to convert 
the analog photosensor element/ signals to digital 
photosensor element signals, 

wherein said signal processor determines the first 
electrical signal indicative of the background light 
level using the digital photosensor element signals, 

wherein said sianal processor determines the 
second electrical signal indicative of at least one 
peak light level using the digital photosensor element 
signals, / 

wherein the /control signal determined by said 
signal processor^ is a digital control signal, 

wherein sa£d system further comprises a digital- 
to-analog converter connected to said signal processor 
and to said at least one drive circuit to convert the 
digital control signal to an analog control signal, and 

wherein said at least one drive circuit receives 
the analog /control signal and in response thereto 
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generates and applies a drive signal to said at least 
one variable reflectance rearview mirror to vary its 
reflectance level. / 

46. A control system for controlling a plurality of 
variable reflectance mirrors, each of whi^h change 
their reflectance level in response to a/ drive signal 
from an associated drive circuit, for an automotive 
vehicle, comprising: / 

a plurality of variable reflectance mirrors; 

a photosensor array mountable/to face 
substantially towards a rear area/ wherein said 
photosensor array comprises a plurality of photosensor 
element sets, each set comprising a plurality of 
photosensor elements, ezfch of /said photosensor elements 
generating a photosensor ei^roent signal indicative of a 
light level of light incident thereon, and each of the 
sets corresponding to one/oi said plurality of variable 
reflectance mirrors, \ / \V / 

a control circuit ,Vconneated to said photosensor 
array, for determining/ and appl^irig a plurality of 
control signals, each/ of \hei control signals indicative 
of a desired reflectance level for each of said 
plurality of variable reflectance mirrors in response 
to receiving the pnotosensor element signals from each 
of the plurality /of photosensor element sets, 

a plurality^ of drive circuits connected to said 
control circuit/ and to different ones of said plurality 
of variable reflectance mirrors associated therewith, 

wherein each of the control signals is output to 
said drive circuit associated therewith, to generate 
and apply a/drive signal to each of said plurality of 
variable reflectance mirrors causing each of said 
mirrors to assume a reflectance level, 

47. The/control system defined by Claim 46, wherein 
said conftrol circuit determines a background light 



p 
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signal indicative of a background light level ii 
response to receiving the photosensor element ^signals 
from at least one of the photosensor element /sets, 

wherein said control circuit determine^ a 
plurality of peak light signals, each of satid peak 
light signals being indicative of a peak flight level 
incident on each of the photosensor element sets, 

wherein said control circuit determines a 
plurality of control signals, each of :the control 
signals determined by using the background light signal 
and one of the plurality of peak light signals, 
associated with each of the plurality 
element sets, 

wherein said control plt&ui 
plurality of control signals 
associated therewith, each of 
generating and applying <i drj 
variable reflectance mirror 



if ined 



photosensor 

applies each of the 
a drive circuit 
id drive circuits 

each of said 
:herewith. 




by\Clalm 47, wherein 
a first set and a 
nts, and a lens for 
dow area onto said 



48. The control system 
said photosensor array cfctapris 
second set of photosensor \elem 
focusing light from a /rear 
photosensor array, 

wherein said control circuit determines a first 
peak light signal indicative of a peak light level 
incident on the first photosensor element set in 
response to receiving photosensor element signals from 
the first photosensor element set, 

wherein saild control circuit determines another 
peak light signal indicative of another peak light 
level incident on the second photosensor element set in 
response to receiving photosensor element signals from 
the second photosensor element set, 

wherein said control circuit determines a first 
control signal indicative of a desired reflectance for 
one of said plurality of variable reflectance mirrors 



# 
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using the first peak light signal and the background 
light signal, 

wherein said control circuit determines^ a second 
control signal indicative of another desired 
reflectance for another of said plurality of variable 
reflectance mirrors using the another ppak light signal 
and the background light signal, 

wherein the first control signal/ controls a first 
drive circuit to generate a first drive signal in 
response to which said one of said /plurality of 
variable reflectance mirrors is driven to the desired 
reflectance associated therewith/ and 

wherein said second x^ontrol signal controls a 
second drive circuit to /generate a second drive signal 
in response to which said another of said plurality of 
variable reflectance mirrors us driven to the desired 
reflectance associated therewith. 



49. The control system /defined fey-^fclaim 48, wherein 
said plurality of variable reflectance mirrors comprise 
a rearview mirror, a ^eftN^ijie view mirror and a right 
side view mirror, 

wherein said light from at least one side window 
area comprises light from a left side window area and 
light from a right side window area, 

wherein said photosensor array further comprises a 
third photosensor element set, each of said photosensor 
elements generating a photosensor element signal 
indicative of /a light level incident thereon, 

wherein /said control circuit determines a first 
peak light signal indicative of a peak light level 
incident orf the first photosensor element set in 
response to receiving photosensor element signals from 
the first photosensor element set, 

wherein said control circuit determines a second 
peak l/ght signal indicative of a second peak light 
level/incident on the second photosensor element set in 



# • 
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response to receiving photosensor element signals from 
the second photosensor element set, 

wherein said control circuit determined a third 
peak light signal indicative of a third peak light 
level incident on the third photosensor/element set in 
response to receiving photosensor element signals from 
the third photosensor element set, 

wherein said control circuit determines a first 
control signal indicative of a desired reflectance 
level of said rearview mirror us,ing the first peak 



light signal and the 

wherein said contr 
control signal indicat 
level of said left sid 



backgrounc 



ve 



vie 



peak level signal and 

wherein said contlr 
control signal indicat 
level of said right s 
peak light signal an 

wherein said f 
drive circuit to 
response to whic 



rcuit 



ight signal, 
uit determines a second 
a desired reflectance 
mirror using the second 
the/ b^ckgrourfd light signal, 

etermines a third 
reflectance 
ror using the third 
ckground light signal, 
rol signal controls a first 
nerate a first drive signal in 
said rearview mirror is driven to the 



desired 



view 



Lrst 



desired reflectance level associated therewith, 

wherein said second control signal controls a 
second drive oircuit to generate a second drive signal 
in response tb which said left side view mirror is 
driven to the desired reflectance level associated 
therewith, and 

m said third control signal controls a third 
drive circuit to generate a third drive signal in 
response/ to which said right side view mirror is driven 
to the desired reflectance level associated therewith. 



50. H control system for controlling at least one 
variable reflectance mirror for an automotive vehicle, 
comprising: 
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photosensor array means for sensing light/Levels 
in an area rearward of said at least one variable 
reflectance mirror and generating photosensor array 
signals, / 

means for determining a background/light signal 
from the photosensor array signals; / 

means for determining a peak lijght signal from the 
photosensor array signals; and / 

means for controlling a reflectance level of the 
at least one variable reflectance mirror using the 
background and peak light signaas. 

51. The control system defined by Claim 50, wherein 
said controlling means comprises: 

desired reflectance level determining means for 
determining a desiry^chs^e/lectance level for the at 
least one variable reflectance mirror by using said 
background and peak lignt. signals; and 

desired ref leckanceAcontroi means for controlling 
the reflectance level of^he at/ least one variable 
reflectance mirror liking \tfae determined desired 
reflectance level./ \ 1 

52. The control /system defined by Claim 51, 
wherein said photosensor array means comprises a 

plurality of photosensor elements arranged in a two- 
dimensional array of rows and columns, each of said 
plurality of /photosensor elements generating a 
photosensor /element signal indicative of a light level 
incident thereon, 

wherein said means for determining a background 
light signal determines the background light signal by 
calculating an average of the photosensor element 
signals' corresponding to the light levels incident on 
said photosensor elements in the lowest X rows of said 
photosensor array means, wherein X is a positive 
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integer less than the number of rows in sa^ 
photosensor array means. 

53. The control system defined by Cl£im 51, 

wherein said photosensor array /means comprises a 
plurality of photosensor elements, /each photosensor 
element generating a photosensor ^element signal 
indicative of a light level of light incident thereon, 

wherein said means for determining a background 
light signal determines a background light signal by 
calculating an average of X percent of the photosensor 
element signals, wherein X /is a positive number. 



54 . The control syi 
is approximately lqO 



:em defined by Claim 53, wherein X 



55. The control sy 
said photosensor ar: 
photosensor element 
generating a photo 



by Claim 51, wherein 
Comprises a plurality of 
lotosensor element 
en^pr jelement signal indicative of 



light level of light incident thereon, 

wherein said means for determining a background 
light signal determines a background light signal by 
calculating an /average of X percent of the photosensor 
element signals indicative of the lowest light levels 
incident on said photosensor elements, wherein X is a 
positive nvunper. 

56. The control system defined by Claim 55, wherein X 
is between approximately 5 and 100. 



57. The/ control system defined by Claim 55, wherein X 
is approximately 75. 



58. The control system defined by Claim 51, wherein 
said ^photosensor array means comprises a plurality of 
photosensor elements for sensing light levels in an 
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area rearward of said at least one variable reflectance 
mirror, each photosensor element generating cfnotosensor 
element signals indicative of a light levelr incident 
thereon, / 

wherein said means for determining 7a peak light 
signal determines a peak light signal r>y determining 
the average value of Y percent of the' photosensor 
element signals indicative of the highest light levels 
of light incident on a predetermined set of said 
photosensor elements, wherein Y i/s a positive number. 

59. The control system defined by Claim 58, wherein Y 
is in the range of approximately 1 to 25. 



said desired reflectance level determining means 
determines a control /si^nau indicative of the desired 
reflectance level according to the formula: 

V c (z) = V t + (Rj-yfe x C T x B/P(z)) x (V 2 - V^/fR, - R 2 ), 

wherein V c is the voltage of the at least one control 
signal determined by said signal processor, V, is the 
approximate vfaltage which, when applied to said at 
least one variable reflectance mirror, causes said at 
least one variable reflectance mirror to begin 
perceptibly decreasing its reflectance from its maximum 
reflectance level R w S is a sensitivity factor, C T is 
the maximum contrast ratio of the peak light level to 
the background light level, B is the background light 
level, /p(z) is the at least one peak light level, and V 2 
is the approximate voltage which, when applied to said 
at least one variable reflectance mirror, causes said 
at least one variable reflectance mirror to decrease 




ined by Claim 58, wherein Y 



61. The control syst> 



fd by Claim 51, wherein 
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its reflectance to approximately its minimum 
reflectance level R 2 . 

62. The control system defined by Claim Sit, wherein 
said desired reflectance level determining means tests 
the photosensor array signals to determine whether each 
photosensor array signal is indicative/of a peak light 
level or a background light level. 



63. The control system defined by/Claim 62, further 
comprising an imaging system comprising a lens to focus 
an image of the area rearward of/ said at least one 
variable reflectance mirror onto said photosensor array 
means, and means for applying /a lens correction factor 
to each photosensor array sddnal. 



64. The control system de^ 
the lens correction fac 
approximately 1 to 15. 



^ed by CZLaim 63, wherein 
in th£ range of 



65. The control systeA defcineft by Claim 62, wherein 
said desired reflectance level determining means 
determines a value indicative of the sensed light level 
corresponding to each photosensor array signal and 
compares each determined value with a predetermined 
peak threshold value to determine whether each 
photosensor array signal is indicative of a peak light 
level or a background light level. 



66. The control system defined by Claim 65, 

wherein said desired reflectance level determining 
means determines that a photosensor array signal is 
indicative pf a background light level when the 
determined /value indicative of the sensed light level 
corresponding to one of the photosensor array signals 
is not greater than the peak threshold value, and 
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wherein said desired reflectance level determining 
means determines that a photosensor array sional is 
indicative of a peak light level when the determined 
value indicative of the sensed light level/ 
corresponding to the one of the photosensor array 
signals is greater than the peak threshold value. 

67. The control system defined by Claim 66, wherein 
the peak threshold value is in the range of 
approximately 200 to 255. / 

68. The control system defined py Claim 66 , wherein 
said desired reflectance level (determining means 
determines the background light signal by summing the 
determined values deterrfl*ied Jco be not greater than the 
peak threshold value and dxMiding the resulting sum by 
the number of determined vavjiues determined to be not 
greater than the peak tmreysnjpld value. 

69. The control system Wefihed by /claim 66, wherein 
said desired ref lectance\level determining means counts 
the number of determined Values greater than the peak 
threshold value in a predetermined set of determined 
values corresponding /to a predetermined set of 
photosensor elements/ of said photosensor array means 
and determines the peak light signal in the area 
rearward of the at/least one variable reflectance 
mirror as a function of the number of determined values 
greater than the /peak threshold value in the 
predetermined sec of determined values. 

70. The control system defined by Claim 65, 

wherein said photosensor array means is located in 
the at least /one variable reflectance mirror so as to 
receive ligh/t through an active layer of said at least 
one variable reflectance mirror from the area rearward 
of said at /least one variable reflectance mirror, and 
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wherein said desired reflectance level det€ 
means applies a color correction factor to eaj 
indicative of the sensed light level for eacl 
photosensor array signal to compensate for the 
reduction in transmitted light levels when/the 
reflectance level of the at least one var/iable 
reflectance mirror is reduced. 



lining 
value 



71. The control system defined by Claim 51, 

wherein said desired reflectance level determining 
means uses the background light signal to determine a 
change- limited background! ight signal, and 



wherein said desir 



means uses the change-1 Lmite 
determine the desired refle 



flecrance level determining 
background signal to 
ice level. 



by jfclaim 51, further 
plurality of peak 
^ans for determining a 
the desired reflectance 



72. The control system ^ef; 
comprising means for dete N 
light signals, wherein sai&i m< 
desired reflectance dete 

for a plurality of variable reflectance mirrors using 
the background light signal and the plurality of the 
peak light signals, < 

wherein said desired reflectance control means 
controls each of said plurality of variable reflectance 
mirrors using the desired reflectance for each of said 
plurality of variable reflectance mirrors. 



73. The control /system defined by Claim 72, wherein 
said photosensor array means comprises a first set and 
a second set off photosensor elements, and a lens for 
focusing lights from a rear window area and from at 
least a portion of a side window onto said photosensor 
array means, /each photosensor element generating a 
photosensor /element signal indicative of a light level 
incident tnereon, 
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wherein said means for determining a plurality of 
peak light signals determines a peak light signal 
indicative of a peak light level of light incident on 
the first photosensor element set from photosensor 
element signals of the first set and determines another 
peak light signal indicative of another petek light 
level of light incident on the second photosensor 
element set from photosensor element signals of the 
second set, / 

wherein said means for determining a desired 
reflectance determines the desired reflectance for one 
of said variable reflectance mirro/s using the peak 
light signal corresponding to the/first photosensor 
element set and the background light signal, and 

wherein said means for determining a desired 
reflectance determines f^He desired reflectance for 
another of said variable re&lectance mirrors using the 
peak light signal correspoi&ing to /the second 
photosensor element set y^duthe background light level. 

74. The control system/ d^. iried by Claim 73, wherein 
the plurality of variable reflectance mirrors comprises 
a rearview mirror, a Aef t side view mirror and a right 
side view mirror, wl/erein said light from a side window 
area comprises ligkit from at least a portion of a left 
side window area ^nd light from at least a portion of a 
right side window area, 

wherein said photosensor array means comprises a 
third set of photosensor elements, each of said 
photosensor elements generating a photosensor element 
signal indicative of a light level incident thereon, 

wherein said means for determining a plurality of 
peak light/ signals determines a first peak light signal 
indicative of a peak light level of light incident on 
the first photosensor element set, a second peak light 
signal indicative of a peak light level of light 
incident on the second photosensor element set and a 
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third peak light signal indicative of a peak light 
level of light incident on said third photosensor 
element set from photosensor element signals/ 
associated, respectively, with the first, second and 
third photosensor element sets, / 

wherein said means for determining si desired 
reflectance determines a desired reflectance of said 
rearview mirror using the first peak 1/ight signal and 
the background light signal, / 

wherein said means for determining a desired 
reflectance determines a desired reflectance of said 
left side mirror using the second/ peak light signal and 
the background light signal, / 

wherein said means^-for determining a desired 
reflectance determines a desired reflectance of said 
right side mirror using! tha/third peak light signal and 
the background light sianadV and / 

wherein said desirey re^ecj^ance control means 
controls the rearview mirVor,] the left side mirror, and 
the right side mirror , ^respectively , using the desired 
reflectances of the rearview mirror, the left side 
mirror, and the right/ side mirror. 

75. The control syfetem defined by Claim 51, wherein 
said photosensor array signals are analog signals, 

wherein said/ system further comprises analog-to- 
digital conversion means for converting the analog 
photosensor array signals to digital photosensor array 
signals, / 

wherein yfeaid means for determining a background 
light signal/ determines a background light signal from 
the digital/ photosensor array signals, and 

wherein said means for determining a peak light 
signal determines a peak light signal the digital 
photosensor array signals, 



wherein said desired reflectance level jdetermining 
means determines the desired reflectance l^vel and 
produces a digital control signal indicative thereof, 

wherein said system further compri/ses digital-to- 
analog conversion means to convert the digital control 
signal to an analog control signal, yand 

wherein said desired reflectartce control means 
controls the reflectance level of /the at least one 
variable reflectance mirror using the analog control 
signal. / 

76. A method of controlling/the reflectance of at 
least one variable reflectance mirror comprising the 
steps of : / 

sensing light/levels' in an area rearward of the at 
least one variable rerlebtance mirror with an array of 
sensing elements; \ X / 

determining a\ bac/kga: ound light level from the 
sensed light levels\; / v\ / 

determining a jpeak Mghfcydevel from the sensed 
light levels; and / \ 1 

controlling a ref J^tance level of the at least 
one variable reflectance mirror using the determined 
background and peak light levels. 

77. The method defined by Claim 76, 

wherein the array has a plurality of rows of 
sensing elements, and 

wherein said step of determining a background 
light level: comprises the step of determining the 
background light level by calculating an average of the 
sensed light levels in the lowest X rows of the array, 
wherein X is a positive integer less than the number of 
rows in /the array. 



78. The method defined by Claim 76, wherein said step 
of determining a background light level comprises the 
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step of determining a background light level by 
calculating an average of X percent of the sensed light 
levels, wherein X is a positive number./ 

79. The method defined by Claim 76, /wherein said step 
of determining a background light l^vel comprises the 
step of determining a background Light level by 
calculating an average of X percent of the lowest 
sensed light levels, wherein X is a positive number. 

80. The method defined by Cl^im 76, wherein said step 
of determining a peak light Aevel comprises the step of 
determining a peak li§ht level by calculating an 



average of Y percent/ of the sensed light levels 
indicative of the highest™ sensed fight levels, wherein 
Y is a positive numbar. / \\ / 

81. The method defined byMci^^m 76, 



mirror changes it reflectance in response to the 
application of a voltage thereto, 

wherein said controlling step determines a desired 
reflectance level /for the at least one variable 
reflectance mirror according to the formula: 

V C (Z) = Vj+ (Rj- S X Cj X B/P(z)) X (V 2 - V,)/(R, - R 2 ), 

wherein V c (z) /is a voltage representing the desired 
reflectance level, Vj is the approximate voltage which, 
when applied to the at least one variable reflectance 
mirror, causes the at least one variable reflectance 
mirror to /begin perceptibly decreasing its reflectance 
from its maximum reflectance level R, # S is a 
sensitivity factor, Cj is the maximum contrast ratio of 
the peak light level to the background light level B is 
the det/ermined -background light level, P(z) is the 
determined peak light level, and V 2 is the approximate 




wherein the at 



st one variable reflectance 



• 



* 



- 125 - 

voltage which, when applied to the at least /6ne 
variable reflectance mirror, causes the at/least one 
variable reflectance mirror to decrease i/ts reflectance 
to approximately its minimum reflectancef level R 2 , 

wherein said controlling step comprises the step 
of applying the voltage V c (z) to the act least one 
variable reflectance mirror to cause/ the at least one 
variable reflectance mirror to assume the determined 
desired reflectance level. 



82. The method defined by Clairfi 76, 

wherein said sensing step/ comprises the step of 
sensing the light level of light incident on each 
sensing element of the array, and 

wherein said metfhQd further comprises the step of 



testing the light le 
of the array to dete^rmi 
indicative of a peak 
level . 



rel \SQTised fay each sensing element 

whether each light level is 
ligijjK l^vel or a background light 



83. The method definfedNaV Claim 82, wherein said 
testing step comprises the step of comparing each 
sensed light level /of each sensing element of the array 
with a predetermined peak threshold value to determine 
whether each light level is indicative of a peak light 
level or a background light level. 



84. The method defined by Claim 83, 

wherein said testing step comprises the step of 
determining that a sensed light level of a sensing 
element is indicative of a background light level when 
the sensed /light level is not greater than the peak 
threshold /value, and 

wherein said testing step further comprises the 
step of determining that a sensed light level of a 
sensing/element is indicative of a peak light level 



9 
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when the sensed light level is greater tha/f the peak 
threshold value. 

85. The method defined by Claim 84, ^herein said 
background light level determining step comprises the 
step of determining a background l^ght level by summing 
the sensed light levels sensed by /each sensing element 
that are determined to be not greater than the peak 
threshold value and dividing the resulting sum by the 
number of sensed light levels /determined to be not 
greater than the peak threshold value. 



86. The method defined by /Claim 85, wherein said peak 
light level determining step comprises the steps of 
counting the number of sensed light levels greater than 
the peak threshqlc^Value/ in a predetermined set of 



sensed light leve 
set of sensing elel 
peak light level i 
one variable refled 
number of sensed li 
threshold value in 




esponding to a predetermined 

rray, and determining a 
arward of the at least 
as a function of the 
greater than the peak 
edetermined set . 



87. The method Refined by Claim 76, further comprising 
the step of: 

determining a plurality of peak light levels for a 
plurality of areas rearward of the at least one 
variable reflectance mirror, 

wherein /said controlling step comprises the step 
of determinimg a desired reflectance for each of a 
plurality ox variable reflectance mirrors using the 
determined/ background light level and the plurality of 
peak light levels, and 

wherein said controlling step further comprises 
the step/ of controlling the reflectance of each of the 
plurality of variable reflectance mirrors using the 
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determined desired reflectance for each of 
plurality of variable reflectance mirrors/ 



:he 



88. A control system for monitoring a Vehicle interior 
and for controlling at least one variable reflectance 
mirror for an automotive vehicle, comprising: 

photosensor array means for sending light levels 
in an area rearward of said photose/sor array means and 
generating at least a first set of/photosensor array 
signals; 

first determining means coupled to said 
photosensor array means for receiving said at least a 
first set of photosensor array/signals and determining 
from at least a portion of said at least a first set of 
photosensor array signals a first signal for 



controlling said at 
mirror ; 

second determinii 
photosensor array nean\ 
first set of photosensor 
at least a first set of/ 
least a portion of sai/ 



ohe variable reflectance 



sans coufoled to said 

receiving said at least a 
signals and determining 
jies indicative of said at 
at least a first set of 
photosensor array signals; and 

memory means coupled to said second determining 
means for receiving /and storing said at least a portion 
of said at least a/first set of photosensor array 
signals. 



89. A vehicle intrusion detection system for detecting 
movement within/ a vehicle interior for an automotive 
vehicle, comprising: 

photosensor array means for sensing light levels 
in an area including at least a portion of a vehicle 
interior and generating at least a first set and a 
second set /of photosensor array signals; 

determining means coupled to said photosensor 
array means for receiving said at least a first set and 
a second/ set of photosensor array signals and 
determining at least a first set and a second set of 
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values indicative of said at least a first set and a 
second set of photosensor array signals; ai 

comparing means coupled to said determining means 
for receiving said at least a first set >&nd a second 
set of values indicative of said at leafet a first set 
and a second set of photosensor array /signals and 
comparing said at least a first set afnd a second set of 
values to generate at least one output control signal 
indicative of the correlation between said at least a 
first set and a second set of values. 



90. A compartment image data ^torage system for an 
automotive vehicle, comprising 

photosensor array means/ for sensing light levels 



vehicle compartment and 
set of photosensor array 

>led t^> said photosensor 

least a first set of 
id determining at least a 



in at least a portion 
generating at least a \f iNj 
signals; 

determining means 
array means for receiv 
photosensor array signAlss 
first set of values indicative of said at least a first 
set of photosensor array signals; and 

memory means coupled to said determining means for 
receiving and storing said at least a first set of 
values indicative ybf said at least a first set of 
photosensor array signals. 



91. An automatic rearview mirror system for an 
automotive vehicle comprising: 

a variable reflectance rearview mirror^; 
a photosensor array means for sensing light levels 
in an area rearward of said variable reflectance 
rearview mi/rror and for generating photosensor array 
signals ; 

a signal processing means for receiving said 
photosensor array signals and for determining from said 
photosensor array signals a signal for controlling said 
variable reflectance rearview mirror; and 
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a mounting bracket means for attaching ^aid 
variable reflectance rearview mirror to said automotive 
vehicle, said mounting bracket means further comprising 
a housing means for housing said phot^fsensor array 
means and said signal processing 



92. A vehicle lighting control /system for controlling 



a vehicle lighting syste 
comprising: 

a photosensor array 
in a forward field of v 
photosensor array sign 



m^\in 



tW 



automotive vehicle 

sensing light levels 
ffenerating a set of 



/and 



a signal processing means coupled to said 
photosensor array means for receiving said set of 
photosensor array/signals and determining from said set 
of photosensor array signals at least one control 
^ignal for controlling said vehicle lighting system. 



